Changes in plasma gelsolin concentration during acute oxidant lung injury in mice.
Oxidant stress may contribute to acute lung injury under some circumstances. The rapid depletion of plasma gelsolin following major trauma in patients who subsequently develop respiratory distress suggests that this actin-scavenging protein might protect against delayed pulmonary complications. The specific aim of these experiments was to explore the temporal and quantitative relationship between gelsolin levels and lung damage. Gelsolin levels were measured in three murine models of oxidant injury: immunotargeting of pulmonary endothelium with an H2O2-generating enzyme; continuous exposure to >95% O2; and single high-dose thoracic radiation. The degree of lung injury was inversely related to gelsolin levels in mice treated with glucose oxidase-conjugated antibodies against platelet endothelial cell adhesion molecule-1 (p <0.0001). By 60-72 hours of hyperoxic exposure, gelsolin levels had dropped precipitously in all mice who sustained major lung damage (p <0.0001), establishing a quantitative association between gelsolin concentration and hyperoxic lung injury (r = -0.72; 95% confidence interval: ?0.81 to ?0.59). Gelsolin levels modestly but progressively fell in irradiated mice over the 3 days following treatment (p = 0.012) despite the development of only microscopic lung damage during this timeframe. These findings are consistent with the hypothesis that gelsolin depletion is involved in the pathogenesis of acute oxidant lung injury.